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Methods. A visual screening was performed on 814 students between the ages of 6 and 11. Refractive 
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ocular motilities were mostly full and no restrictions, near point of convergences were normal, 
ophthalmoscopy showed no abnormal findings. 
Conclusion . This group is a visually healthy population of students who do not show the high prevalence 
of myopia as previous studies have revealed in Asians. However, school visual screenings are still 
necessary in order to catch those whom can be helped and to provide data for future research on the 
Taiwanese visual system. 
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Abstract 
Background. This study provides an overview of the visual system including binocularity 
and ocular health of students from two elementary schools in Taichung, Taiwan. 
Methods. A visual screening was performed on 814 students between the ages of 6 and 
11. Refractive status, visual acuities, cover test at near and far, stereopsis, phorias, 
ocular motilities, near point of convergence, and ocular health were assessed. Results. 
The population tested tended to be myopic, however not clinically significant. Visual 
acuities were best corrected to 20/20 , cover tests were predominately exophoric at near 
and orthophoric at far, ocular motilities were mostly full and no restricitons, near point of 
convergences were normal, ophthalmoscopy showed no abnormal findings. Conclusion 
. This group is a visually healthy population of students who do not show the high 
prevalence of myopia as previous studies have revealed in Asians. However, school 
visual screenings are still necessary in order to catch those whom can be helped and to 
provide data for future research on the Taiwanese visual system. 
Keywords: myopia, vision screenings, Taiwanese children, baseline data. 
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Introduction 
The visual system of the Taiwanese population has not been thoroughly investigated 
as reflected in the scientific literature. However, two nationwide surveys have been 
performed in Taiwan on students in elementary and junior high schools in 1986 and 
1990 by the Health Department and Ophthalmology Department of the National 
Taiwan University Hospital. Myopia was the main refractive error found in the 
children evaluated with the amount of myopia increasing as children became older 
.1 Myopia is also prevalent in other Asian groups. In Japanese teenagers and young 
adults, myopia affects about 35% of high school students and 40-50% of university 
students.2 In a study of children in one school district in Hawaii, the children of 
Asian descent had the highest prevalence of myopia. Between Japanese and 
Chinese children, myopia was higher in the Chinese.3,4 Chinese and Japanese 
youth appear to have a higher prevalence of myopia than Caucasians. Japanese 
draftees had a higher ratio of myopia than U.S. draftees by a ratio of 3:2.5 In a 
Japanese population survey, about 12% of 6 year olds in rural Japan were found to 
be -0.50 D or more myopic6 compared to less than 4% of New Brunswick Caucasian 
children of the same age.? Differences were also found between the major types of 
ametropia and visual problems for Hong Kong Chinese and Caucasian children 
which lead to the conclusion that the referral criteria developed for Caucasian 
children may not be applicable to Hong Kong children. 8 Updated and more data on 
the ametropic variance between different ethnic groups would be important to the 
literature. 
Unfortunately, screenings have focussed more on refractive anomalies rather than 
the whole visual system. The Prevalence of Visual Disorders in Chinese School 
4 
children study attempted to assess visual disorders but focussed more on the myopia 
than other conditions.9 The Report of the Third National Survey on Eye Refraction of 
Students in Taiwan also concentrated on refractive error but did not consider other 
components of the visual system.1 Childhood strabismus has been neglected 
according to the ocular survey conducted in 1993-1995 in Keelung Ann-Lo 
community in Taiwan.1 0 The prevalence of manifest strabismus was 1.62% and was 
found to be unrecognized throughout the elementary school years. Other than 
refractive anomalies, the most prevalent conditions in the clinical pediatric 
population are binocular and accommodative disorders and clinicians are advised to 
assess for these conditions in a screening.11 
A classic study was done in Orinda, California, 1954 that has provided baseline data 
for future screenings. The Orinda study is a basic guideline on setting up a proper 
visual screening that includes ophthalmoscopy and binocular tests. The Modified 
Clinical Technique, a subset of the Orinda study, isolated four main areas necessary 
for a screening: visual acuities, refractive status, eye coordination, and organic.12 
The Modified Clinical Technique referred the greatest number of correct-referrals 
(99%) and the fewest over-referrals (4%). We used this as a template for our study. 
Our aim was to provide a visual profile on elementary school students in Taiwan; 
including the visual demands of the ch ildren, refractive status, binocu larity, 
stereopsis, eye movements, and ocular health. Students from two different schools 
were screened, one in a rural community, the other in a more urban setting. The 
purpose of this study is to provide an overview of the visual system of Taiwanese 
school children including binocularity and ocular health. Hopefully this study will 
also promote and strengthen research on vision in Taiwan and show how the 
discipline of optometry can be useful in Taiwan. 
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Subjects and Methods 
The screening was conducted on 814 students between the grades of 1 and 5 at two 
elementary schools in Taichung, Taiwan. Children in grades 4 and 5 were screened 
at Luang Chang Elementary School and children in grades 1, 2, and 4 were 
screened at Hsieh Her Elementary School. 
Prior to the vision screening, each student was required to submit a questionnaire 
(see appendix 1 ). The questionnaire allowed the investigators to look at the daily 
habits of the students as well as any medical and ocular history. To encourage the 
return of the questionnaires, a multiple choice format was used thus to promote ease 
and speed of answering. 
The examiners consisted of fourteen Pacific University College of Optometry (PUCO) 
students. Due to the language barriers, local ophthalmic opticians were also on 
hand for translation purposes but were not involved in the actual testing of the 
students. A supervising optometrist was also on hand to assess the results of the 
tests for each student and to refer those students with significant ocular symptoms 
and with findings which met the criteria for referral. The criteria set for referral is 
based on the format used at PUCO and this is represented in Table 1. 
The screening included four stations. Station #1 assessed the student's visual acuity 
and eye posture from a 6 meter distance. An illuminated Tumbling E chart was used 
and findings were taken OS, 00, and OU. These findings were written in Snellen 
fraction form. Both unilateral and alternating cover tests were also performed at a 6m 
distance by having the student fixate on a 20/40 E with the phoria and/or tropia 
noted. Quantitative determinations of either the tropia or phoria were taken when the 
results met the criteria for referral. This was measured with a hand held prism bar. 
Station #2 consisted of a battery of near tests. Visual acuity at near was taken with a 
reduced Tumbling E card at 14 inches. This card enabled us to make measurements 
down to 14/14. The results for 00, OS, and OU were written in the form of a Snellen 
6 
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fraction. Alternating and unilateral cover tests were also performed at 40cm in a 
manner analogous to those done at distance. 
Ocular motilities were assessed by checking the patency of the student's extraocular 
muscles, their saccadic and pursuit abilities, and their convergence abilities (NPC 
break and recovery). These tests were performed at a testing distance of 40 em 
using a hand held wand with a white and a red bead which measured 3mm in 
diameter. 
Table 1: Referral criteria used during the screening. These are based on the format used at Pacific 
U . 't C II f 0 t t nrvers1ry o eqe o 1p10merrv. 
CONDITION II PROCEDURE II CRITERIA FOR REFERRAL 
DISTANCE VISUAL ACUITY LANDOLT C TARGET 20/30 OR POORER, EITHER EYE 
NEAR VISUAL ACUITY 20/30 OR POORER, EITHER EYE 
REFRACTIVE ERROR RETINOSCOPY 
HYPEROPIA +1.50D OR GREATER 
MYOPIA -0.75D OR GREATER WITH ACUITY 
LOSS 
ASTIGMATISM 1.00D OR MORE 
ANISOMETROPIA 1.000 OR MORE 
EYE POSTURE (DISTANCE) COVER TEST 
TROPIA ANY TROPIA 
ESOPHORIA SAORMORE 
EXOPHORIA SAORMORE 
HYPERPHORIA 2"0RMORE 
EYE POSTURE (NEAR) COVER TEST 
TROPIA ANY TROPIA 
ESOPHORIA SAORMORE 
EXOPHORIA 1QAOR MORE 
HYPER PHORIA 2"0RMORE 
OCULAR HEALTH DIRECT OPHTHALMOSCOPY/ ANY VERIFIED PATHOLOGY OR 
EXTERNAL OBSERV AT! ON MEDICAL ANOMALY OF EYE AND/OR 
ADNEXA 
OCULAR MOTILITIES BEAD SKILLS ANY ANOMALIES 
SACCADICS 
PURSUITS 
EXTRAOCULAR MUSCLE~ 
CONVERGENCE 
STEREOACUITY LANG STEREO CARD NO STEREO ACUITY 
Station #3 determined the student's stereo acuity and the quality of the student's 
binocularity with Keystone cards held in a Bernelloscope. The cards used in th is 
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screening were the Far Point Simultaneous Vision (Dog-Pig), Far Point Vertical 
Posture, Far Point Lateral Posture, Near Point Lateral Posture, and Near Point 
Fusion (Four-Balls). A Randot Stereo Butterfly was used to detect any micro 
strabismus and the presence of stereopsis. was taken with the Wirt Circle targets, 
the measurements were written down in units of arc seconds. 
Station #4 determined ocular health by way of direct ophthalmoscopy and external 
observation . The anterior segment parameters that were checked were patency of 
the lids, cornea, conjunctiva, and iris. The posterior segment evaluation consisted of 
the C/D ratio, foveal light reflex, macular integrity, optic disc margins and color. 
Pupils were also evaluated for it's diameter, both direct and consensual responses, 
and for the presence of a Marcus-Gunn Pupil. 
Retinoscopy and autorefraction were also performed in Station #4. For every child, 
we obtained a refraction by either of the previously mentioned methods. 
Retinoscopy was performed with the use of a retinoscope and a hand held lens bar. 
Results from the autorefraction were obtained with the use of the Nikon Retinomax 
and the Nikon NR5500. The Nikon Retinomax was only available to us for the first 2 
days during our screening at Luang Chang Elementary School and the Nikon 
NR5500 was used for the screening at Hsieh Her Elementary School. 
Results 
The vision screening questionnaires were returned by 814 students and vision 
screenings were done on 754 students. We have separated each class into male 
and female to distinguish any similarities or differences that we may find. We also 
separated the students with respect to their school. School 1 represents the Luang 
Chang Elementary School while School 2 corresponds to Hsieh Her Elementary 
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School. The average age of each student in their respective class can be seen in 
Table 2. Figure 3 depicts this in graphical form. 
Table 2: 
AV~~GE 
!Mean 
I Median 
!Mode 
l§~d~rd 
Dev1at1on 
IMimmum 
,Max1mum 
1 {.;Ount 
Depicts the average age of each student in each class. The subjects are separated into 
their respective grades, gender, and school. 
~~·1sT~z 2 s:.;~-t(J9L2 s.;~-t(J9L2 1 2 1 ~~·4TH~z 1 ~~,sT~ 2ND 2ND ~~4TH~ ~~·4TH~ ~~4TH~ ~~·sTH~ 
GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE 
FEMALE MALE FEMALE MALE FEMALE FEMALE MALE MALE FEMALE 
6,38 6.28 7.40 7.66 9.35 !:l.T.:! 9.27 9.83 10.47 
6.00 6.00 7.00 8.00 9.00 10.00 9.00 10.00 10.00 
ti.UU o.OO 7.00 1:5.00 9.00 10.00 9.00 10.00 10.00 
0.50 0.46 0.55 0.53 0.51 0.70 0.52 0.66 0.50 
6.00 ti.OO ti.OO 7.00 9.00 9.0C !l.OO 9.00 10.00 
7.00 7.00 9.00 9.00 11 .00 11.00 11.00 11.00 ll .W 
Z1.00 Hl.OO 1Uo.OO 11Z.OO rz.oo 15z.oo tlti.OO 1~.00 83.00 
AVERAGE AGE OF STUDENTS 
12.00 
10.00 
8.00 
en 
a: 
< 6.00 w 
2::. 
w 
4.00 Cl 
< 
2.00 
0 .00 
1ST 1ST 2ND 2ND 4TH 4TH 4TH 4TH 5TH 5TH 
GRI\DE GRADE GRADE GRI\DE GRI\DE GRI\DE GRI\DE GRI\DE GRI\DE GRI\DE 
FEMALE MALE FEMALE MALE FEMALE FEMALE MALE MALE FEMALE MALE 
(2) (2) (2) (2) (1) (2) (1) (2) (1) (1) 
GRADE/GENDER 
Figure 3: This is a graphical representation of the mean age of the students. The students are 
separated by grade and gender. The school in which they attend is listed in parenthesis. 
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11.00 
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0.52 
9.00 
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The children's response as to when and where their first vision exam occurred can 
be seen in Table 3 and Table 4, respectively. Figure 4 graphically depicts the mean 
age of their first eye exam with respect to their grade level. With each higher grade 
level, it can be seen that there is a progressive latency in which a child receives 
visual examinations. In terms of the location where vision exams were received, the 
majority of students went to ophthalmology clinics and a significant amount also went 
to hospitals. These results are well illustrated in Figure 5. 
The results of the children's medical history can be seen in Table 5. In each of the 
categories, there was a predominate "no" response. The question regarding surgery 
is misleading however. We failed to specify in our questionnaire that we meant 
ocular surgery. Thus, the parents believed that we meant surgery 
Table 3: This shows the average age when each student in their respective class received their first 
visual exam 
AGE OF FIRST SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL 
EYE 2 2 2 2 1 2 1 2 1 
EXAM 1ST 1ST 2ND 2ND 4TH 4TH 4TH 4TH 5TH 
GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE 
FEMALE MALE FEMALE MALE FEMALE FEMALE MALE MALE FEMALE 
Mean 4.20 4.00 5.66 5.49 6.83 6.65 6.89 6.62 7.51 
Median 5.00 5.00 6.00 6.00 7.00 7.00 7.00 7.00 8.00 
Mode 4.00 6.00 6.00 7.00 9.00 6.00 6.00 6.00 9.00 
Standard Deviation 2.23 2.57 1.76 2.36 2.30 2.01 2.15 2.38 2.78 
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Maximum 7.00 7.00 8.00 9.00 10.00 10.00 11.00 10.00 11.00 
Count 15.00 11.00 85.00 69.00 54.00 123.00 55.00 101.00 49.00 
Never 3 5 14 19 10 28 11 27 26 
No Response 3 2 6 25 10 2 20 5 8 
Table 4: This represents the location of the students first visual exam. The student response 
consisted of one of five locations. There were also students who did not yet receive any 
. I . . h I' d h II v1sua exammat1ons, t ey are 1ste ere as we. 
LOCATION OF SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL SCHOOL 
FIRST EYE 2 2 2 2 1 2 1 2 1 
EXAM 1ST 1ST 2ND 2ND 4TH 4TH 4TH 4TH 5TH 
GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE 
FEMALE MALE FEMALE MALE FEMALE FEMALE MALE MALE FEMALE 
HOSPITAL 5 5 20 14 16 21 15 25 12 
OPHTHALMIC 9 6 38 30 27 63 26 49 19 
CLINIC 
OPTICAL SHOP 0 0 5 8 3 18 5 13 9 
SCHOOL 1 0 11 7 3 6 2 7 4 
FREE CLINIC 0 0 0 0 0 0 0 1 0 
NO RESPONSE 3 2 17 35 16 17 27 11 13 
10 
SCHOOL 
1 
5TH 
GRADE 
MALE 
6.75 
7.00 
7.00 
2.78 
0.00 
10.00 
59.00 
24 
18 
SCHOOL 
1 
5TH 
GRADE 
MALE 
20 
26 
7 
2 
0 
22 
FIRST EYE EXAM {AGE) 
8.00 
7.00 
6.00 
5.00 
w 4.00 (!) 
< 3.00 
2.00 
1.00 
0.00 
1ST 1ST 2ND 2ND 4TH 4TH 4TH 4TH 5TH 5TH 
GIWJE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE GRADE 
FEMALE MALE FEMALE MALE FEMALE FEMALE MALE MALE FEMALE MALE 
(2) (2) (2) (2) (1) (2) (1) (2) (1) (1) 
GRADE/GENDER 
Figure 4: Representation of the average age when the student received their first vision examination. 
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FEMALE 
(2) 
1ST 2ND 2ND 
GRADE GRADE GRADE 
MALE FEMALE MALE 
(2) (2) (2) 
4TH 4TH 4TH 4TH 5TH 5TH 
GRADE GRADE GRADE GRADE GRADE GRADE 
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Figure 5: The location where students received their first visual examination. Also included are those 
who did receive a visual examination yet failed to specify where. 
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Table 5: The results of the survey in regard to the students medical history. These topics include 
prematurity, surgery, medication, and allergy. The no response category refers to those 
who did not ive an answer to the surve . 
YES NO RESPONSE YES NO RESPONSE 
in general a.nd they responded in that way. Yet, for those that took the time to tell us 
the type of surgery performed, one of them was related to the eyes (cataract surgery). 
As for the question about medication, there were a surprising number of respondents 
who wrote that they instilled topical eyedrops. We presumed that it was for some sort 
of ocular relief, the parents didn't mention specifically as to why they were used. 
There were also two children who used amblyopia medication. One specified the 
use of atropine whereas the other student did not mention what was being used. 
How the children spend their day is depicted in Table 6. The hours spent on 
homework, video games, play and watching TV are graphically depicted on Figure 6. 
1 2 
Table 6: The hours spent during the day by the students. The categories included are hours 
watching television, playing_ video games, playing outdoors, and doin1l_ homework. 
HUUH~ bCtlOOI <! benoo\2 bel10012 School2 &nodl 1 bCtlOOI <! bCOOOl 1 bChOOI2 ::iCOOOI1 t;ct10011 
TV 1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade 
Female Male Female Male Female Female Male Male Female Male 
Mean 1.68 1.59 1.98 1.94 2.14 1.88 2.16 2.00 2.11 2.38 
I Medlarl 1.00 1.50 2.00 2.00 <!.00 <!.00 <!.00 2.00 zoo 2.00 
IMOOe 1.00 1.00 2.00 zoo 2.00 2.00 2.00 2.00 <!.00 2.00 
~~~d~rd 1.15 0.99 1.03 1.05 1.12 0.99 1.10 1.02 1.11 1.07 
Dev1at1on 
IMimmum 0.50 0.00 0.00 0.00 0.50 0.00 O.bU 0.00 0.00 0.50 
I Maximum 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 
I Count 19.00 16.00 98.00 90.00 66.00 148.00 61.00 130.00 79.00 87.00 
HOURS School2 SCITOOTZ .;;,~11\JUI>t:. ""noorz scnoorT ;:,cn001 <: ·::;cnool 1 bChOOI2 bChOOil ;:,cnool 1 
VIDEO 1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade 
Female Male Female Male Female Female Male Male Female Male 
jMean 0.19 O.;jB 0.31 0.42 0.45 0.33 U.titl 0.64 0.34 0.69 
jMea1an 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 
!Mode 0.00 0.00 u.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
::;tanaara o.~ 0.59 0.68 0.69 1.02 0.72 1.10 0.89 0.67 1.03 
Deviation 
Min1mum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Max1mum 2.00 zoo 4.00 4.00 4.00 4.00 4.00 4.00 3.00 4.00 
count 11:!.00 1ti.OO 95.00 86.00 66.00 147.00 65.00 129.00 77.00 87.00 
HUUH::i School2 School2 School2 School2 SChool1 SChool2 bchool 1 t>chool2 SChool1 SChOOl 1 
PLAY 1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade 
Female Male Female Male Female Female Male Male Female Male 
Mean 1.76 2.09 1 .!:Jb 1.91 1.71 1.b<! 1.bl:l 1.1:13 1.73 <!.03 
Median <!.00 2.00 2.00 2.00 l.bU 1.00 1.00 2.00 2.00 2.00 
Mode 1.00 2.00 2.00 zoo <!.00 1.00 1.00 2.00 2.00 2.00 
c;:~~"n O.l:I'.J O.bl:l 1.09 1.12 1.19 1.06 1.10 1.10 1.18 us 
Min1mum 0.50 0.50 0.50 0.00 0.00 0.50 0.50 0.50 0.00 0.50 
Maximum 4.00 3.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 
(j()Unt 1l:I.OO 16.00 100.00 l:ll .OO 66.00 148.00 67.00 129.00 76.00 87.00 
HUUH~ ::;cnoo 2 SChool2 School2 School2 School1 School2 School 1 school2 School1 School1 
HOMEWORK 1st Grade 1st Grade 2nd. Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade 
Female Male Female Male Female Female Male Male Female Male 
Mean 1.24 1.56 1.48 1.48 1.41 1.60 1.44 1.5l 1.72 1.60 
Mea1an 1.00 1.bU 1.00 1.00 1.00 2.00 1.00 1.00 2.00 1.00 
Mode 2.00 1.00 1.00 1.00 2.00 1.00 1.00 1.00 2.00 1.00 
t>tanaard O.b"l:l O.fl:l 0.1:!2 O.l~/ U.6U 0.75 0.91 U./l:l U.64 0.87 
Deviation 
1 Minimum 0.50 0.50 0.50 0.00 0.50 0.00 0.50 0.50 0.50 0.50 
I Maximum 2.00 3.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 
I COUnt HI.OO 16.00 l:ll:l.OO 1:!9.00 bb.OO 150.00 bb.OO 1<!9.00 79.00 l:l/.00 
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HOURS SPENT DURING THE DAY 
:: l---- -:7 ---- --~~ 
1 .~ p.:.----.. -... ------- .... ---- --- . .. ------- .... ------
1.~ t ... -------- -------------. --------... ------- --. -------- --. -------
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Figure 6: Graphical representation of the hours spent in various activities by the students during the 
day. The number in parenthesis indicates the school they attend. The students spent the 
least amount of time playing video games and the most amount of time watching television. 
In comparing the hours spent in a child's day, the children spent the least amount of 
time playing video games and the most amount of time watching TV. The hours 
spent playing and doing homework were nearly the same. 
The ocular symptoms experienced by the children at distance can be seen in Table 7 
and those symptoms at near can be seen in Table 8. The majority of children did not 
have ocular symptoms at distance nor at near. For those who experienced ocular 
symptoms at distance, the majority experienced distance blur and eye rubbing. At 
near, the problems faced by the children was that they held their books at a close 
reading distance, experienced nausea, and also blur. 
The refractive state of the children and their parents are depicted in Table 9 and 
Table 10. These results are based upon the answers written on the questionnaire. 
Although we do see a significant number of myopic students, there are greater 
number of students who do not possess any type of refractive error. As for the 
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parents, we failed to specify the type of refractive error for both the father and the 
mother. But by looking at the table, we also see that there are a significant number of 
myopes with a greater number without any type of refractive error. In hopes of better 
visualizing these results, Figure 7 and Figure 8 graphically depict the results in 
percentages for both the children and the parents. 
The autorefractor and retinoscopy results of the students can be seen in Table 11 
and Table 12. These tables depict the mean findings for each grade level and their 
respective genders. Figures 9, 10, and 11 depict the spherical and cylindrical 
findings for both the right and left eyes of the respective students. As can be seen by 
the table, the overall student population is shown to be myopic. When comparing the 
autorefractor results and the retinoscopy results, it can be seen that the autorefractor 
overminused the students. The mean difference of overminusing by the autorefractor 
was -0.51 diopters for the right eye and -0.44 diopters for the left eye. 
The cover test results at both distance and near can be seen in Table 13. The 
majority of the students manifested orthophoric posture at distance with a fair number 
with exophoric posture. The opposite occurred at near, where the majority of 
students manifested an exophoric posture with a fair number with orthophoric 
posture. At near, we also see an increase in the number of esophoric postures. 
The results for the near point of convergence can be seen in Table 14. The break 
and recovery values between each class and each gender stayed relatively the 
same. The ocular motility results are shown in Table 15. The ocular motilities tested 
saccades, pursuits, and extraocular muscles. As can be seen in the table, the 
majority of students showed no restrictions and the responses obtained were as 
expected. There was one student, however, that had a superior oblique underaction. 
The results of the ocular health examination revealed that 99.6% of the students 
were free of any pathology. These results are seen in Table 16. 
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Table 7: Distance ocular symptoms experienced by the students. The number in parenthesis 
t h t t I represen s t e o a resp onse. 
1 ~;~~-fSMs ::;;cn001;,::: ::;;cnoo1 ~ :scnoo1<::: :SCnOOI <::: ::;;cnoo11 :scnoo1<::: :scnoo11 ::;;cnool2 ::;cnool1 ::;cn0011 
AT DISTANCE 1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade 
F (N=19) M (N=16) F (N=100) M (N=93) F (N=75) F (N=150) M (N=67) M 
(N=130) 
F (N=78) M (N=86) 
At.;U I t:: Kt::HA IIII:S 1 u u u u u u u u u 
BLINKS A LOT 1 0 0 0 0 0 0 0 u 0 
GHUt:; I::; ON t::Yt::t:; 2 1 11 16 11 11 15 1!:J 10 18 
~" ~~ " u u !j 0 7 b 3 4 ;:j 7 
DISTANCE BLUR 1 1 21 11 18 53 13 33 16 10 
t::Yt:::i II t.;H u u 0 1 u u u 1 0 0 
uuSPASM 0 0 0 l 0 0 0 0 0 0 
HUE:lt:; !::Yt:t:; ti ( 01 Z:l 20 4U a> 49 2B ;:jB 
ETYE 0 3 7 7 11 6 8 9 ;,::: 4 
~ ·~~~~· 1 1 4 ;:j 5 ;:j 0 0 3 2 
t.;HHUNIG Kt:RATITIS 0 0 0 0 1 0 0 0 0 0 
s~~~~~~~vGr~ 0 0 0 0 1 u u 0 0 1 
HEAU I ILl 0 u u 0 u u u 1 u u 
GUNJUNG IIVIII:S u u u u u 0 0 l u 0 
I HAt.;HLlMA 0 0 0 0 0 0 0 1 0 0 
t:;UUINIIN(j 0 u u 0 u u u u 1 u 
NUNt:: lU 7 40 4tl <:::/ 60 Z2 48 ;.i) 31 
NO RESPONSE 0 2 5 a.J 10 3 19 3 5 15 
Table 8: Near ocular symptoms experienced by the students. The number in parenthesis are those 
h d d h . w o resp on e to t e quest1onna1re. 
!OCULAR :;)cnOOI2 ::;;cnoo12 ::;;cnoo1<::: ::;cnOQI;,::: ::;;cnoo11 ::;cnoo12 ::;;cnoo1 ::;;cnoo12 ::;;cnoo11 ::;;cnoo11 
SYMPTOMS 1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade 
AT NEAR F (N=19) M (N=16) F (N=100) M (N=93) F (N=67) F (N=150) M (N=67) M (N=130) F (N=77) M (N=86) 
AVOIDANGE 0 0 0 2 2 1 0 1 1 2 
t:lLUH u u !j u 3 1<::: J !:J ;,::: 3 
DJ771NF~~ 0 0 5 2 6 6 2 1 4 4 
FA fl(jUt: u u u 0 0 1 u 0 0 0 
cL8~~~~ ~~~~ 4 I 4/ ;j4 <:::/ b!:l ~ O!:l ;j4 ;j4 
r J~FA 5 5 13 l!:i 13 31 18 25 15 19 
Tt::AHIN(j 1 u 3 1 1 2 u 1 0 2 
NUNt:: !:J b ;:jB 44 L!:l 04 <:::4 04 31 3j 
NO ·~··" ~· ·~~ 0 2 5 a.J 8 3 l!:J 3 6 15 
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Figure 7: The percentage of children with a given refractive condition. Only those who answered the 
questionnaire are represented. 
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Figure 8: The percentage of parents with a given refractive condition. Only those who answered the 
questionnaire are represented 
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Table 11: The autorefractor findings for the right and left eyes. Both spherical and cylindrical mean 
values are noted as well as the axis of the c lindrical correction. 
OD Cylinder ODAxis OS Sphere OS Axis 
Table 12: The retinoscopy findings for the right and left eyes. Both spherical and cylindrical mean 
values are noted as well as the axis of the c lindrical correction. 
OD Cylinder ODAxis OS Sphere OS Cylinder OS Axis 
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T bl a e 9: Th h'ld ec1 ren s re ract1ve error reporte db h >Y t h e parents on t e quest1onna1re. 
CHILD'S RE 1st 1St _200 200 4th 4th 4th 4th 5th_ 5th 
Grade Grade Grade Grade Grade Grade Grade Grade Grade Grade 
Female Male Female Male Female Female Male Male Female Male 
School2 School2 School2 School2 School1 School2 School1 School2 School1 School1 
IMYUI-'IA 1 4 <:::> 17 10 ::xJ 14 :sT 6:3 19 
I HYI-'t:HUI"'IA 0 0 0 2 2 4 3 4 2 3 
I A::>TIUMATI::>M 1 2 lti 5 13 18 ti 21 6 5 
IAMI::lLYUt-'IA 1 1 4 ~ ~ 8 5 ti 5 4 
I::; I H.AI::lltiMUti 0 0 2 2 6 6 4 1 0 1 
!NONE 17 12 64 68 35 71 42 75 46 '51 
~~~SPONSE <! ~ ti aJ lU J ll:l 0 ti 14 
~~~~~NSE ll:l lti w l:IJ tib lOU til lJU II tll 
Table 10: The parents refractive error as reported on the questionnaire. 
PAREN'J·::; Ht: 1st 1st 
_2rd G~e . 4111_ . 4th_ 4th 4th 5th_ 5th_ Grade Grade Grade Grade Grade Grade Grade Grade Grade 
Female Male Female Male Female Female Male Male Female Male 
School2 School2 School2 School2 School1 School2 School1 School2 School1 School1 
I MYOPIA lU lU ol 54 ~ rd £!:! til ;:lJ ~ 
I HYI-'t:H.Ut-'IA 0 0 1 2 0 3 2 4 3 7 
I A::> IIUMATI::>M 4 5 lti lti 7 33 11 23 7 8 
IAMI::lLYUt-'IA 1 1 0 ~ 4 1 2 4 4 3 
IST IS 0 0 1 2 2 3 1 0 2 1 
INUNI:: 7 6 4J ;:l) 33 62 :D 51 :D 48 
~~~SPONSE ~ ~ 0 aJ l:l J ll:l J ti 14 
~~~~~NSE ll:l lti lW 93 tti l!JU til lJU If tl/ 
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Figure 9: The mean spherical and cylindrical values from the autorefractor. 
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Figure 10: The mean spherical and cylindrical values from retinoscopy. 
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Figure 11: The cylindrical axis findings from both the autorefractor and retinoscopy. 
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The results for visual acuity at distance can be seen in Table 17 and those for near in 
Table 18. A frequency distribution of the distance and near visual acuity at their 
respective grade levels are depicted in Figures 12-17. Table 19 shows the stereo 
visual acuity results. Only two students, both of whom were fifth grade females, were 
unable to respond to the test. The frequency distribution of stereo visual acuity for 
each gender and their respective classes are depicted in Figure 18. 
As for the Dog-Pig target and the Near Fusion target, we assigned corresponding 
numbers or letters when analyzing our data. This was previously shown in Figure 2. 
Table 20 shows the results of the Dog-Pig target. Only one student saw only the pig 
and another student saw only the dog. A vast number of students saw targets 4, 5, or 
6. The results of the near fusion target are shown in Table 21 . Only one student was 
unable to fuse the target. The majority of the students were in the range of targets 4, 
5, and 6. 
The distance phoria results can be seen in Table 22 and the near phoria results are 
shown in Table 23. Three students suppressed during the distance phoria testing 
whereas two students suppressed during the near testing. The range of the students 
2 1 
phoria, for both distance and near, remained relatively similar throughout the grade 
levels. The results of the distance and near phoria testing through the Bernelloscope 
are graphically depicted in Figure 19. Table 24 depicts the results of the students 
vertical phoria. One person could not fuse the target whereas two students showed 
suppression. The mean vertical phoria throughout the grade levels was relatively 
constant at -0.05 prism diopters (left hyperphoria). Figure 20 graphically depicts the 
vertical phoria through the different grades and genders. 
Table 13: The results of the cover test at distance and near. The standard abbreviations for phoria 
and trop ia are used. 
[DISTANCE School <:! SchOOI2 School2 School2 School1 Sehool2 Sch0011 ::ichool2 School1 
PHORIA 1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 
Female Male Female Male Female Female Male Male Female 
(N=21) (N=18) (N=105} (N=105) (N=73) (N=97) (N=80l (N=79) (N=82) 
[ORTHO-
PHORIA 
19 1/ 65 58 00 r.c. rd 70 ti:l 
[S 0 0 9 5 2 5 0 0 1 
,X 1 1 ::IJ 41 10 19 l l:l 15 
[ET 0 0 u 1 u u u u u 
[I::( I) 0 0 0 0 0 0 0 0 0 
IXT 0 0 0 u u u u 1 1 
IX(T) 0 0 1 0 u 1 u 0 1 
I HIGHS 0 0 0 0 0 0 0 0 0 
I HIGH X 1 0 0 u 1 0 0 u 1 
IOD HYPER 0 0 0 0 0 1 u 0 0 
lOS HYPER 0 0 0 0 0 0 0 u 0 
IODHT 0 0 0 0 0 0 u 0 0 
IOSHT 0 u u u 0 u u u 1 
~~~~~lA Fe mal) Male [Jemal~) Male 0ema~l remale (~:~~) (~=a~~ rema1e (N=21 (N=18) N=104 (N=105) N=73 (N=96) (N=81) 
OH~~gRIA 2 2 10 1b 11 lb 11 4 8 
'8 0 1 11 4 4 6 13 11 7 
X 16 13 76 00 53 71 ~ w 00 
cl 0 u 0 1 u u u u u 
I::( I)' 1 0 0 0 0 1 0 0 1 
xr 0 u 1 u u u u 1 u 
X(T) 0 0 0 0 0 1 0 0 1 
HIGHS 0 u 0 0 u 0 u 0 0 
HIGH X 2 2 6 4 5 2 4 2 4 
OD HYPER 0 0 1 u 0 2 u u u 
OS HYPER 0 0 0 0 u 1 0 0 0 
ODHI 0 0 0 0 0 0 u 0 0 
OS HI 0 u u u u u u u 1 
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-schoolf 
5th Grade 
Male 
(N=99) 
64 
2 
31 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
Male 
(N=101) 
14 
8 
76 
0 
0 
0 
1 
0 
2 
0 
0 
0 
0 
Both break (BRK) and recovery (REC) results are 
Table 15: Th T e resu ts o ocu ar mot11ty testmg. 
lOCULAR SChool2 t>en0012 ~cnool2 :SChool<! ~Cn0011 ~cnooJ 2 ::;cnool1 t>Chool L ~cnool1 School1 
MOTILITY 1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade 
rema~) Male (jemal~ Male Female Female Male Male Female Male N=19 (N=18) N=104 (N=104) (N=73) (N=97) (N=8Q}_ _lN=78) _lN=83) (N=101) 
I ~~STRICTION 1!:1 1tl lU:l 1U4 r.j !:It) I'd 77 tu 101 
UNDER AND_ 16 25 69 69 2 39 1 20 2 1 
OVERSHOOT 
[QUICK AND 2 0 32 Z3 5 11 L Z3 2 4 
ACCURATE 
j~~~AND 0 u 0 4 u !:1 ;; t:S 1 5 
ROTATION 
MIDLINE JUMP u 0 ;; 0 u £ 1 u 1 0 
1POOR 0 0 0 2 0 0 u u 0 0 
TRACKING 
~~gs~T~ND 0 u u 0 0 1 0 1 0 0 
[RES"i HIL;IIUN 0 0 0 0 0 0 u 1 3 0 
UNSTEADY 0 0 0 0 u 0 1 u 1 0 
1¥~t~L~IU £ 0 1 !:1 2 56 6 55 0 0 
23 
Table 16: The results of the ocular health assessment. The examination consisted of both external 
b d d' hth I o servat1on an 1rect OPI amosco Jy. 
OCULA~EALIH School2 :scnoo1~ t>cnoo1 ~ :scnoo1 ~ :scnoo11 t>CnDOI ~ t:;CnDOI1 :scnoo1 ~ t>cnool1 School1 
1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade 
Female Male Female Male Female Female Male Male Female Male 
NOHMAL 21 1b 101 l:Ji:j /1 \11 00 ttl ~ 00 
NEVUS 0 1 0 0 0 0 0 0 0 u 
INTERNAL~ .JI\ 0 1 0 0 u u 0 0 0 0 
U::NS PIGMENT 0 0 1 3 0 1 0 1 0 0 
CLOTTED MEIBOMIAN 0 0 0 0 0 u u u u 0 
GLAND 
CUNGHt::IION 0 0 0 1 u 0 0 u 0 0 
CORNEAL::>CAH 0 0 1 0 u 0 u u u 0 
CRUt>l u u 1 u u u 0 u u 0 
l-'HU I OPHOBIA 0 0 0 1 0 0 0 0 0 0 
PIN(~l JFf l Jl A 0 u 0 0 1 0 u u u 0 
H ... MANGIOMA 0 0 0 0 0 1 0 u 0 0 
LENS" IJnJ F 0 0 0 0 0 1 0 0 0 0 
SUBCONJUNCTIVAL 0 u u 0 0 1 0 u u 0 
HEMORRHAGE 
CATA~~~T~S~U ... RGE~~ 0 u 0 u u 1 0 u v 0 
A. ... ~~ ·~ '" 0 0 0 0 0 0 1 0 0 0 
NYSTAGMUt:; 0 0 0 0 0 0 0 u 1 0 
PIUt>lt> 0 0 0 0 0 0 0 0 0 1 
LID SCAR 0 0 0 0 0 0 0 0 0 1 
PUNCTATE KERATIIIt> 0 0 0 0 0 u v u u 1 
Table 17: The visual acuity results for the right eye, left eye, and both eyes at distance. Testing was 
done at 20 feet with a Tumblinq E chart. The results are in Snellen form. 
FAR VA Schoot2 School2 Sd1ool2 School2 School1 t;Ctl0012 t;CtlOOI 1 t;cnoo ~ t;Cn0011 ::;cnooJ1 
OD 1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade Female Mate Female Mate Female Female Mate Mate Female Mate 
20/15 0 0 0 0 2 0 4 0 0 1 
20/20 10 2 38 56 38 46 53 41 47 76 
20/25 5 2 18 10 7 11 3 7 0 4 
20/30 5 11 30 31 7 19 14 18 20 13 
20/40 0 1 6 0 2 5 3 2 0 0 
20/50 0 1 7 7 7 11 2 5 11 4 
20/60 0 0 0 0 1 0 0 0 0 0 
20/70 1 0 4 1 4 3 2 3 3 2 
20/100 0 1 1 0 3 1 0 0 2 1 
20/200 0 0 1 0 1 0 0 3 0 0 
Count. 20 18 105 105 72 96 81 79 83 101 
FAR VA School2 tiehOOI ~ tiChOOI ~ ::;choot 2 t;ChOOI 1 ::;cnooJ2 tiehOOI1 t;cnooJ2 tictlOOI 1 tiChOOI1 
OS 1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade Female Mate Female Mate Female Female Mate Mate Female Mate 
20/15 0 0 0 1 4 0 4 u 0 1 
20/20 -10 6 :I} 55 42 4b 50 41 LRl /tl 
20/25 4 2 16 11 5 12 5 9 1 4 
20/30 6 7 3) 26 tl 23 11 13 19 9 
20/40 0 1 4 0 2 2 4 ~ 0 1 
20/50 1 1 12 9 6 4 5 8 9 6 
20/70 0 0 1 3 3 7 2 2 1 0 
20/100 0 1 2 0 2 1 0 3 0 1 
20/200 0 0 1 0 0 2 u 1 2 1 
Count 21 1tl 105 105 rt!. 96 81 79 !i:l 101 
FAR VA School2 tiehool ~ tiet10012 ::;cnoot 2 ocnoo1 1 tiCn0012 ::;cnoo11 tiCt10012 ::;cnoo11 ::;cnooJ1 
ou 1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade 
Female Mate Female Mate Female Female Mate Mate Female Mate 
20/15 0 0 0 1 5 0 5 0 0 1 
20/20 17 12 62 75 44 60 59 54 54 82 
20/25 1 1 8 4 2 11 4 6 3 3 
20/30 2 2 24 15 11 15 7 11 15 9 
20/40 0 1 4 4 3 0 2 1 0 0 
20/50 1 1 4 6 5 8 4 4 9 5 
2ono 0 1 2 0 0 3 0 0 1 1 
20/100 0 0 0 0 2 0 0 2 1 0 
20/200 0 0 1 0 0 0 0 1 0 0 
Count 21 18 105 105 72 97 81 79 83 101 
2.S 
Table 18: The visual acuity results for the right eye, left eye, and both eyes at near. Testing was done 
at 14 . h "th d d T bl" E h Th I . S II f InC eSWI are uce um 1ng c art. e resu ts are 1n ne en orm 
NI:AH VA ::ict10012 ::iCnoot2 School2 :SCt10012 :scn0011 :scnoo12 :scn0011 :SC110012 :scn0011 :scnoo11 
OD 1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade 
Female Male Female Male Female Female Male Male Female Male 
14/14 19 16 93 93 57 82 75 65 67 93 
14/17.5 1 0 7 9 7 3 1 3 5 2 
14/21 0 2 2 1 3 10 4 8 5 4 
14/24.5 0 0 0 2 1 0 0 1 1 0 
14/28 0 0 1 0 0 0 0 0 2 1 
14/35 0 0 0 0 1 0 0 0 0 0 
14/42 0 0 0 0 2 1 0 0 1 0 
14/56 0 0 1 0 1 0 0 1 1 0 
14/84 0 0 0 0 0 0 0 1 0 1 
Count 20 18 104 105 72 96 80 79 82 101 
NEAR VA ::ictlOOI2 ::ictlOOl 2 ::ictlOOI L :scnoo1 L :SCnootl :scnoo1 2 ::ienOOil ::ict10012 ::ienOOI1 ::iCnoot 1 
OS 1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade 
Female Male Female Male Female Female Male Male Female Male 
14/14 19 17 94 94 58 82 69 72 68 93 
14/17.5 0 0 4 9 6 3 5 1 4 3 
14/21 1 1 4 2 5 8 5 4 6 4 
14/24.5 0 0 1 0 1 0 1 0 1 0 
14/28 0 0 0 0 0 0 0 0 0 1 
14/35 0 0 0 0 0 1 0 0 1 0 
14/42 0 0 1 0 1 2 0 0 1 0 
14/56 0 0 0 0 1 0 0 1 0 0 
14/68 0 0 0 0 0 0 0 0 1 0 
14/112 0 0 0 0 0 0 0 1 0 0 
Count 20 18 104 105 72 96 80 79 82 101 
NEAR VA SChool2 SChool2 ::icn0012 ::iCt10012 SCt10011 ::ienOOI2 :scnoo11 :scnoo12 :scnoo11 ::ictlOOI1 
ou istGrade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade 
Female Male Female Male Female Female Male Male Female Male 
14/14 19 17 100 98 66 90 77 76 71 97 
14/17.5 1 0 3 5 3 0 1 0 4 1 
14/21 0 1 1 2 1 5 2 2 4 2 
14/24.5 0 0 0 0 0 0 0 0 1 0 
14/28 0 0 0 0 0 1 0 0 0 0 
14/42 0 0 0 0 1 1 0 0 0 0 
14/56 0 0 0 0 1 0 0 0 0 0 
14/84 0 0 0 0 0 0 0 1 0 0 
Count 20 18 104 105 72 97 80 79 81 101 
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Figure 12: Graphical representation of the right eye distance visual acuity of the students. Testing was 
done at 20 feet with a Tumbling E chart. The number in parenthesis represents the school 
that the child is attending. For each student, their habitual correction was used to assess 
their visual acuity. 
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Figure 13: Graphical representation of the left eye distance visual acuity of the students. Testing was 
done at 20 feet with a Tumbling E chart. The number in parenthesis represents the school 
that the child is attending. For each student, their habitual correction was used to assess 
their visual acuity. 
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Figure 14: Graphical representation of the distance visual acuity for both eyes. Testing was done at 20 
feet with a Tumbling E chart. The number in parenthesis represents the school that the 
child is attending. For each student, their habitual correction was used to assess their visual 
acuity. 
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Figure 15: Graphical representation of the right eye near visual acuity of the students. Testing was 
done at 14 inches with a reduced Tumbling E chart. The number in parenthesis represents 
the school that the child is attending. In each case, the habitual correction was used during 
testing. 
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Figure 16: Graphical representation of the right eye near visual acuity of the students. Testing was 
done at 14 inches with a reduced Tumbling E chart. The number in parenthesis represents 
the school that the child is attending. In each case, the habitual correction was used during 
testing. 
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Figure 17: Graphical representation of the near visual acuity for both eyes. Testing was done at 14 
inches with a reduced Tumbling E chart. The number in parenthesis represents the school 
that the child is attending. In each case, the habitual correction was used during testing. 
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Table 19: The results of stereoacuity testing. Testing was done with a Stereo Butterfly target and Wirt 
Circles with the student's habitual correction 
StereoacUity School2 School2 School2 ::scnoo12 ::scnoo11 School2 ::scnoo11 ::ScnOOIL ::scnoo11 Scnool1 
(arcseconds) 1st Grade 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 5th Grade 
Female Male Female Male Female Female Male Male Female Male 
40 17 11 61 68 50 67 59 60 63 67 
50 0 1 23 23 8 15 15 8 5 15 
60 0 2 11 4 4 2 1 3 2 5 
80 0 2 4 1 3 5 4 1 2 3 
100 2 2 3 6 3 3 1 3 2 3 
140 0 0 1 1 1 1 0 0 2 2 
200 1 0 2 0 3 2 0 0 2 2 
400 0 0 0 0 0 1 0 0 0 2 
1000 0 0 0 0 0 0 0 1 0 0 
2000 0 0 0 0 0 0 1 0 1 0 
No response 0 0 0 0 0 0 0 0 2 0 
Count 20 18 105 103 72 96 81 76 81 99 
Stereoacuity (Habitual) • No response 
2000 arcsec. 
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1 000 arcsec. 
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Figure 18: The results of stereoacuity testing. Testing was done with a Stereo Butterfly and also with 
Wirt Circles. The mean stereoacuity of each grade/gender are represented and the units 
are in arcseconds. The numbers in parenthesis represent the schools in which the 
students are enrolled. In each case the students wore their habitual correction 
throughout the test. 
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Table 20: The responses given by the students when tested with the stereoscope using the Dog-Pig 
target. The letters and numbers correlate to the symbols on the target (see Figure 2). The 
number in parenthesis is the total number of students tested in their respective class. 
T . d h h h d ' h b. I . estmg was one t roug1 t e stu ent s a 1tua. correction. 
UUI.:i-t'lu ~~ ·~~~L ~~· ·~~~2 ~~· ·~~~2 SCR00[1 t;t;HUUL2 t;t;HUUL1 t;t;HUUL2 Sl :HOOI 1 
1ST GRADE 2ND GRADE 2ND GRADE 4TH GRADE 4TH GRADE 4TH GRADE 4TH GRADE 5TH GRADE 
MALE FEMALE MALE FEMALE FEMALE MALE MALE FEMALE 
TARGET# (N=10) (N=103) (N=105) (N=72) (N=96) (N=81) (N=78) (N=83) 
A 0 0 1 0 0 0 0 0 
t:! 0 0 u 0 0 0 0 1 
1 0 1 0 1 u 1 u 1 
2 0 1 2 0 2 0 1 0 
3 0 11 4 4 0 L 7 6 
4 5 52 40 ~ ;jJ ~ Lf aJ 
5 1 20 34 19 23 24 23 :il 
0 ;:s 13 17 1~ Zf 18 1f ~ 
7 1 5 l 7 9 14 3 2 
Table 21: The responses given by the students when tested with the stereoscope using the Near 
Fusion target. The letters and numbers correlate to the symbols on the target. The number 
in parenthesis is the total number of students tested in their respective class The category 
of "No Fusion" represent students who were able to see all the circles, yet were unable to 
f T d h h h d ' h b" . use. esting was one t rougl t e stu ent s a 1tual correction. 
NEAR S ;H(J(JI, 2 St;HUUL2 :St;HUUl 2 SCH()()I 1 SCH(J(JI.2 t;t;HUUL1 :St;HUUL2 S1 :Hn()L 1 
FUSION 1ST GRADE 2ND GRADE 2ND GRADE 4TH GRADE 4TH GRADE 4TH GRADE 4TH GRADE 5TH GRADE 
MALE FEMALE MALE FEMALE FEMALE MALE MALE FEMALE 
IAHI.:it:.l If (N~1UJ (1\1' 105) (N: 10!>) {N'-'72) {N~96) {N'-81) {N'-79) (N~83) 
A u u 1 u u u u u 
B 0 2 0 0 0 0 0 0 
1 0 0 1 u 1 0 0 1 
2 0 7 9 2 4 1 4 7 
3 0 5 0 5 3 ~ 0 7 
4 6 47 36 28 36 33 '31 20 
5 2 19 19 12 10 18 3 26 
6 2 20 33 ~ 41 18 & 12 
7 0 0 1 2 2 2 3 4 
NOI-USIOn u u u 0 0 0 0 1 
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~~ 1 
5TH GRADE 
MALE 
(N=100) 
0 
0 
1 
u 
3 
2f 
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S~Hnnl 1 
5TH GRADE 
MALE 
{N'-'101) 
1 
0 
1 
8 
1 
'31 
28 
18 
1 
0 
Table 22: The mean values from the stereoscope testing using the Distance Phoria target. There 
were three students who suppressed during testing, they were not included in the 
statistical analysis. Negative values indicate an exophoric posture. Testing was done 
th h th h b"t I t" f th t d t roUQI e a 1ua correc 10n o e s u en. 
UI:S I ANl;t: School2 School2 School2 School1 School2 ::>cnoo11 ::>cnoo1 ~ tiChOOI1 
PHORIA 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 
Male Female Male Female Female Male Male Female 
(N=10) (N=105) (N=105) (N=72) (N=96) (N=81) (N=79) (N=81) 
Mean -ti.tlU -o.;:!;j -6.~~ -/.btl -tl.tltl -7.41 -7.~1 -7.1o 
Median -8.50 -7.00 -7.00 -9.00 -10.00 -7.50 -9.00 -8.00 
MOde -lU.UU -1~.uu -/.UU -1U.UU -1::..oo -/.UU -9.00 -1 5.00 
g~atya 5.85 7.83 6.19 5.78 5.05 5.83 5.tiU t5.91 
ev1at1on 
Mimmum -14.00 -16.00 -17.00 -17.00 -15.00 -15.00 -15.00 -15.00 
Maximum 5.w ~.w ~.oo 14.00 tl.OO 10.00 14.00 10.00 
count 10.00 105.00 104.00 72.00 96.00 80.00 79.00 tl1.UU 
1 t:>uppress1on u 0 1 0 0 1 0 0 
Table 23: The mean values from the stereoscope testing using the Near Phoria target. There were two 
students who suppressed during testing, they were not included in the statistical analysis. 
Negative values indicate an exophoric posture. Testing was done through the student's 
habitual correction. 
Nt:.AH I'HOHIA t>ChOOI ~ t>ChOOI~ Scnoo ~ t>Ch0011 t:iChOOI ~ ::>cnool 1 scnoo1 ~ ::;cnoo11 
1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 
Male Female Male Female Female Male Male Female 
(N=10) (N=105) (N=105) (N=72) (N=96) (N=81) (N=79) (N=81) 
Mean -o.7U -5.49 -5.75 -o.tl9 -/.00 -/.1 I -o.7s -6.35 
Mea1an -o.::.u -7.00 -6.00 -/.UU -7.50 -7.00 -7.00 -7.00 
MOde -6.00 -8.00 -7.00 -7.00 -11.00 -9.00 -9.00 -3.00 
::;tanaara UeVJanon ::..1 ~ ti.0U 5.04 o.titl o.ti~ ::..11 o.1~ 0.0~ 
M1mmum -15.00 -16.00 -18.00 -19.00 -19.00 -20.00 -19.00 -20.00 
Max1mum ~.oo 1ti.OO tl.UU tl.W 13.00 1U.W 15.00 14.00 
count 10.00 105.00 104.00 72.00 96.00 81 .00 79.00 81.00 
t:>uppress1on 0 . 0 1 0 0 0 u 0 
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Figure 19: The mean distance and near phorias for each grade/gender. The phorias were taken 
through a Bernelloscope with it's respective targets. The zero value represents orthophoria 
and the negative values represent exophoria, in prism diopters. Testing was done through 
the student's habitual correction. 
Table 24: The results from the stereoscope testing using the Distance Vertical Phoria target. There 
were two students who suppressed during testing and one student who was able to see 
both targets yet could not fuse them, they were not included in the statistical analysis. 
Negative values indicate a left hyperphoria whereas a positive value indicates a right 
hyperohoria. Student's wore their habitual correction throuqhout the testinQ procedure. 
vr::niiGAL :SChool2 School2 School2 ::;cnool1 School2 SChool 1 School 2 Schooll 
PHORIA 1st Grade 2nd Grade 2nd Grade 4th Grade 4th Grade 4th Grade 4th Grade 5th Grade 
Male Female Male Female Female Male Male Female 
(N=10) (N=105) (N=104) (N=72) (N=96) (N=81) (N=79) (N=83) 
I Mean U.1U -0.09 -0.15 -u.oa u.w -0.07 -Q.13 om 
Standard Error 0.10 0.04 0.04 0.()3 0.09 0.02 0.05 0.05 
Median u.oo u.oo u.oo u.ou o.ou U.OO u.oo u.uo 
MOde 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Standard DeVIation 0.32 0.40 U.::S/ 0.2:1 0.9'L 0.115 0.46 0.43 
M1n1mum u.oo ..;:s.uu -2.UU -1 .UU -2.UU -0.50 -;:s.uu -1.50 
Max1mum 1.00 1.00 1.00 1.00 8.00 0.00 0.50 3.00 
U>unt 10.00 lUb.OO 1W.OO f2.00 Bt:i.OO 1:51.00 7\:I.UO 1:52.00 
suppress1on 0 0 1 0 0 0 0 0 
NO rUSIOn 0 u u u 0 0 0 1 
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Figure 20: The mean distance vertical phorias for each grade/gender. The phorias were taken through 
a Bernelloscope with the student's habitual correction. Two students suppressed and one 
student was not able to fuse during the testing. They were not included in the analysis. A 
positive value signifies a right hyperphoria and a negative value correlates to a left 
hyperphoria, in prism diopters. 
Discussion 
Our population sample did not show clinical significance of myopia as other studies 
have reported. We have already taken into account that the auto refractor may have 
overminused or the children may have accommodated through the auto refractor or 
during retinoscopy. There was variation among testers which may have skewed 
results. Other possibilities may be investigated in the future such as the relationship 
between near point stress and this group of children. Diet and location may be 
37 
attributing factors to the low myopia. It would be interesting to do a follow up study 
on the same students to see if myopia was latent. 
Parents were mostly myopic according to the questionnaire. This supports a genetic 
link of myopia of the Asian population; however, since our group was not significantly 
myopic, we must reexamine our methods of testing or find an environmental link to 
the cause of this difference. The questionnaire also showed that in higher grade 
levels, there was more of a latency in which a child receives eye exams. There is a 
need to educate the population on the importance of visual hygiene and yearly 
examinations in order to catch problems earlier. 
The majority of children went to an ophthalmology clinic versus refracting opticians 
and hospitals. It was difficult to ascertain, what level of care the child received when 
going to the various clinics. Perhaps a more in depth look at the professions of 
ophthalmology and refracting opticians will help optometrists understand why the 
profession of optometry does not exist in some countries including Taiwan. 
The number of hours spent by kids at various activities were ranked from most 
frequently performed activity to least: #1 television (2 hours was the most spent by 
one child), #2 play, #3 homework, #4 video games. It may be possible that this 
group of children did not have any signs or symptoms of near point stress, thus 
lowering their predicted amount of myopia. Since a screening and questionnaire 
provides only a overview exam of the systems, a more in-depth study on the 
behavioral aspects of Taiwanese students would be fruitful. 
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The rest of our results were found to be normal according to our referral criteria. 
Once again are we working with an exceptional population or did we miss 
something? 
Our goals were met as we established baseline clinical data on the visual system of 
Taiwanese school children. We have begun to fill the gap on the literature of this 
population. Hopefully future studies will come out of this study such as how 
Taiwanese children differ than other clinic groups. We also found out more about the 
visual system of the Taiwanese than just their refractive status. It is important to 
visually screen children, even though our population turned out to have no 
significant overall refractive anomalies, binocular problems, or ocular disease. Not 
only should vision screenings be implemented but they should include 
comprehensive criteria. 
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Vision Screening Questionnaire 
Dear parent, 
The child who sees well may not necessarily have perfect eyes nor perfect vision. Many children who 
seem to read normally may actually have defects in vision which they overcome with considerable effort or strain. 
Associated with these responses, there is an increased likelihood of red eyes, headaches, unattentiveness. and a 
refusal to study. The detection of visual symptoms depends on careful observation. Careful vision screenings in 
schools are also necessary to detect those defects which are not manifest. 
As part of this extensive vision screening study, we need the following information from the parents. 
Please answer the following questions and place a circle around the appropriate choice. 
Name of child: _______ ____ Male Female Date of Birth : __ _ 19_ 
1. When was your child's first vision exam? 
AGE: 1 2 3 4 5 6 7 8 9 10 11 12 13 NEVER 
2. Where did your child obtain their first visual exam? 
HOSPITAL OPTICAL SHOP OPHTHALMOLOGY CLINIC 
3. Was your child born premature? 
YES NO 
4. Is your child currently on any type of medication? 
YES NO 
5. Were any eye surgeries performed on your child? 
YES NO 
If yes, when and what type? -------------------
6. Does your child have any type of allergy? 
YES NO 
7. Does your child have any of the following conditions: 
MYOPIA HYPEROPIA ASTIGMATISM CROSSED EYES LAZY EYE 
8. Do either of the parents have any of the following conditions: 
MYOPIA HYPEROPIA ASTIGMATISM CROSSED EYES LAZY EYE 
9. Does your child experience any of the following symptoms or signs: 
RUBS EYES STYE SWOLLEN EYES DIST. BLUR SEES DOUBLE 
CRUST ON EYES OTHERS 
10. Does your child experience any of the following with near work? 
TEARING BLUR HOLDS BOOK CLOSE TO EYES DIZZINESS 
AVOIDANCE NAUSEA 
11. How many hours per day does your child do homework per day? 
0-30 MINUTES 30 MIN.-1 HOUR 1-2 HOURS 2-3 HOURS 3+HOURS: 
12. How many hours per day does your child watch television per day? 
0-30 MINUTES 30 MIN.-1 HOUR 1-2 HOURS 2-3HOURS 3+HOURS: 
13. How many hours per day does your child play video games per day? 
0-30 MINUTES 30 MIN.-1 HOUR 1-2 HOURS 2-3 HOURS 3+HOURS: 
14. How many hours per day does your child participate in active play such as sports? 
0-30 MINUTES 30 MIN.-1 HOUR 1-2 HOURS 2-3 HOURS 3+HOURS: 
Appendix 1: The questionnaire used during the screening. Th is was translated into Mandarin and sent to the 
parents of each student. 
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